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® Method for changing the characteristic curve of a regulation valve under pressure and a regulation 
valve. 

@ A metfiod for changing the characteristic curve 

and/or the maximum capacity of a regulation valve, 

and a regulation valve. The valve consists of a 

housing (1) provided with a through flow duct (2, 2) 

and of a closing member (3), which is fitted inside 

the valve housing In the flow duct, which is shaped 

as a body of rotation or as a part of a body of 

rotation, and which is rotated by means of a turning 

shaft (4) extending to outside the housing. The 

shape of tiie forward edge (8) of the closing face (7) 

of the closing member differs froin the shape of the 

rearward edge (9). The characteristic curve is af- 
fected by the shape of the edge (8) of the closing 

face of tiie closing member at whose side ttie flow 

opening starts being formed when the valve is rotat- 
£j|ed from the closed position to the opened position. 
^To change the characteristic curve and/or the maxi- 
^mum capacity, either one of the directions of rotation 
O is chosen as the direction of opening of the valve. 
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Method for changing the characteristic curve of a regulation valve under pressure and a regulation 

valve 



The present irivention concerns a nnethod for 
changing the characteristic curve of a regulation 
valve, the valve consisting of a housing provided 
with a through flow duct and of a closing member, 
which is fitted inside the valve housing in the flow 
duct, which is shaped as a body of rotation or as a 
part of a body of rotation, and which is rotated by 
means of a turning shaft extending to outside the 
housing, the shape of the forward edge of the 
closing face of the closing member or of the flow 
opening in the closing member differing from the 
shape of the rearward edge, and the characteristic 
curve being determined by the shape of the edge 
of the closing face of the closing member at whose 
side the flow opening starts being formed when the 
valve is rotated from the closed position to the 
opened position. The invention also concerns a 
regulation valve consisting of a housing provided 
with a through flow duct, of a closing member, 
which is placed in the flow duct inside the valve 
housing and which is shaped as a body of rotation 
or as a part of a body of rotation, and of a turning 
shaft extending from the closing member to outside 
the housing, the shape of the forward edge of the 
closing face of the closing member or of the flow 
duct in-^the closing member differing from the 
shape of the rearward edge. 

The Invention is in particular suitable for 
rotation-regulation valves, such as globe, segment, 
or plug valves. It is a feature common of these 
valves that, when the closing member is rotated 
from the closed position to the opened position, an 
opening starts being formed beginning from one 
edge of the closing face of the closing member. 
Such a valve comprises a housing provided with a 
flow duct, a closing member fitted in the valve 
rotatably. and a turning shaft employed for rotating 
the closing member and passed to outside the 
housing by means of packing members. A separate 
seal has been fitted into the housing, or a sealing 
face has been machined into the housing, which 
said seal or sealing face may be in contact with the 
sealing face of rotation on the closing member. 
Alternatively, there may be a gap between the seal 
and the closing member, in which case, in the 
closed position, the flow through the gap is little 
compared with the flow rate when the valve is fully 
open. 

In regulation use. the conduct of the valve can 
be illustrated by an internal characteristic curve of 
the valve. The curve represents the flow quantity of 
a non-compressible medium in relation to the 
opening angle or the stroke of the valve under 
standardized conditions while the pressure remains 



unchanged. The curve is presented by means of 
the capacity coefficient Cv (Kv) of the valve, by 
whose means it is possible to calculate the quantity 
of medium flowing through the valve when the 

5 difference in pressure across the valve and the 
density of the medium are known. 

The characteristic curve illustrates the effect of 
a control signal on the flow quantity of the valve. 
The shape of the curve is a characteristic feature of 

10 the valve which affects the control. Two typical 
shapes of a characteristic curve are a linear model 
and an equi-percentage model. In the linear model 
the opening angle and the flow quantity in the valve 
are at an invariable ratio. On a linear scale the 

76 graph is a straight line. In the equi-percentage 
model a standard change in the opening angle or 
in the signal causes a change in flow that is iequal 
to a preceding change expressed as a percentage. 
The graph of the ftow/opening angle is an exponen- 

20 tial curve. 

The choice of the valve on the basis of the 
characteristic curve depends on the object of regu- 
lation and on the circumstances. The controllability 
is also affected by the external control circuit (pipe 

25 system). By means of the process controller and 
the feedback of the position control of the valve, it 
is still possible to change the model of behaviour, 
but in view of general usability, it is advantageous 
if the model can be changed readily In the valve 

30 itself. 

The capacity factor of a valve determines the 
suitability of the valve for the planned operation. If 
the requirement of capacity is higher than the ca- 
pacity of the valve under the conditions concerned. 

35 a required quantity does not flow through the valve. 
On the other hand, if the capacity is excessively 
high, this means that the operation of the valve 
takes place within a little area of regulation near the 
closed position. In such a case the geometric er- 

40 rors and plays in the valve, in the actuator, and in 
the controller are high in relation to the opening 
angle or to the stroke, and the circuit does not 
become stable. The problem is so difficult that 
attempts have been made to solve it by means of 

45 actuators of special constructions, wherein the 
actuator/controller is tuned to operate in its entire 
range of operation even if the stroke required by 
the valve were only a part of the range of opera- 
tion. 

50 In regulation operation, it is known in prior art 

to exchange the regulation member of the valve in 
accordance with the requirements imposed by the 
conditions of operation. This mode is common in 
particular in regulation valves of seat type. Exem- 
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plifying embodiments are described In the US Pat- 
ent No. 3.821.968 and in the Gernr>an publication 
DE 2,359,717. The replacement can take place 
only by disassembling the valve. 

A construction Is also known wherein there Is a 
separately turnable regulation disk in the flow duct 
in a globe valve/plug cock. US Pat No. 2.809.662. 
or wherein there Is an exchangeable throttle plate, 
US Pat. 3.610.286. 

A drawback of these constructions is that they 
are complicated and. consequently, expensive. 
When the change requires replacement of compo- 
nents, the pressure in the pipe system must be 
lowered to zero. Moreover, in a vertical pipe, the 
pipe must be emptied for the time of the replace- 
ment. 

Such globe valves are also known in prior art 
wherein the shape of the inlet edge of the closing 
face of the ball differs from the shape of the outlet 
edge of the closing face. Such valves are de- 
scribed, e.g.. in the GB Patents No. 1,151.661 and 
No. 1,395,038 as well as in the US Patent No. 
4,037,818. These prior-art valves, however, always 
have the same opening direction and the same 
closing direction. 

By means of the construction in accordance 
with the present invention, it is possible to combine 
the good sides of the prior-art solutions. The meth- 
od in accordance with the invention Is character- 
ized in that, to change the characteristic curve 
and/or the maximum capacity, either one of the 
directions of rotation Is chosen as the direction of 
opening of the valve. The regulation valve in accor- 
dance with the invention is characterized in that 
both edges of the closing face of the closing mem- 
ber or of the flow opening in the closing member 
have t^en shaped in accordance with the desired 
characteristic curves and/or maximum capacities. 

The edge of the flow duct in the closing mem- 
ber that Is the first to open the path for the flow 
from the Inlet side to the outlet side, i.e. from the 
first flow duct in the housing to the second flow 
duct, is shaped in accordance with the chosen first 
model of conduct. The reversed direction of opera- 
tion of the actuator alters the situation so that the 
flow path from the flrst flow duct into the second 
flow duct is now opened by the outlet-side edge of 
the first model, which is shaped so that' it cor- 
responds to the desired second model of conduct. 
In this way, two different characteristic curves 
and/or two different maximum capacities are ob- 
tained. The change can be carried out when the 
valve is In its place in a pressurized pipe system, 
e.g., when a change In process values requires it. 

The edges of the closing face in the closing 
member can be shaped in different ways, for ex- 
ample, so that one edge provides an equl-percent- 
age characteristic curve and the other edge a linear 
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characteristic curve. In a corresponding way, it is 
possible to obtain two different Cv areas by means 
of different shaping of the edges. 

When the closing member is rotated within a 

5 range of 180** in stead of the conventional range of 
90°. both of the edges of the closing member can 
be made to operate so that they affect the flow 
properties of the valve. 

As the second flow duct is most appropriately 

10 larger than the first flow duct, the capacity of the 
full opening of the valve can be made equally high 
with both models of conduct. By turning the closing 
member by more than 90®, the edge that provided 
the lower capacity during opening of the valve can 

15 be turned to outside the projection formed by the 
smaller flow duct, in which case the free opening 
through the valve is at least equal to the smaller 
flow duct. 

For the description of the valve, a segment 
20 valve has been used as one embodiment. 

The invention comes out in more detail from 
the following description and from the accompany- 
ing drawings, wherein 

Rgure 1 shows a valve in accordance with 
25 the invention in the closed position and as a sec- 
tion taken along the plane of the turning shaft and 
of the flow duct. 

Figure 2 is a sectional view along line A-A in 

Rg. 1. 

30 Figure 3 is the same sectional view when the 

valve is in an opened position. 

Figure 4 shows four different shapes of the 
edge of the closing face of the closing member. 

Rgure 5 shows the valve and different posi- 
35 tions of the closing face of Its closing member 
seen in the flow direction, and 

Rgure 6 is a sectional view cdong line B-B in 

Rg. 5. 

The valve comprises a housing 1, which is 

40 provided with a flrst flow duct 2 and with a second 
flow duct 2 . The flow direction is denoted with the 
arrow C. In the embodiment shown in the drawing, 
the closing member consists of a segment 3 of a 
ball, to which a turning shaft 4, which projects 

45 through the housing, is connected. Between the 
turning shaft and the housing, a packing arrange- 
ment 5 is fitted. Between the housing and the 
closing member, a closing seal 6 is fitted. The flow 
comes normally from the side of the seal 6 and 

50 meets a throttle point, which is regulated by chang- 
ing the opening angle between the closing member 
3 and the seal 6. 

The closing member is provided with a closing 
face 7 which closes the flow opening. The edges 8 

55 and 9 of the closing face are shaped in different 
ways, compared with each other; the edge 8 is 
substantially V-shaped, whereas the edge 9 is par- 
allel to the turning shaft 4. The V-shaped edge 8 

3 
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provides an equi-percentage characteristic curve, 
and the straight edge 9 provides a linear char- 
acteristic curve. According to the standard, the 
valve is closed when it is rotated clockwise, seen 
from the side of the turning shaft 4, and, cor- 
respondingly, it is opened when it is rotated an- 
ticlockwise. Thus, in the closing direction in accor- 
dance with the standard, the edge 8 of the closing 
member runs ahead as the inlet edge, and the 
edge 9 runs at the rear as the outlet edge. 

According to the invention, the closing direction 
and the opening direction in the invention are, 
however, interchangeable, and the closing direction 
may equally well consist of rotation anticlockwise. 
In such a case, the edge 9 operates as the inlet 
edge. Since the shapes of the edges 8 and 9 are 
different from one another, by changing the direc- 
tion of closing it is also possible to change the 
characteristic curve of the valve. The direction of 
operation can be reversed simply by turning the 
actuator. The valve itself does not have to be 
detached from the pipe system, but It can remain 
under pressure in its place. 

In Rg. 3 the closing member has been rotated 
by more than 90°, whereby the edge that provided 
the lower capacity has been turned to outside the 
projection formed by the smaller flow duct 2, The 
free opening 10 at the side of the larger flow duct 
2 is thereby at least equal to the size of the 
smaller flow duct. 

In Fig. 4, different shapes of the edge of the 
closing face are illustrated, by means of which 
different characteristic curves are produced. In a V- 
shaped edge the sides of the V may be curved. 
The height of the V-shape may vary. The point 
may be rounded in various ways. These different 
shapes are in themselves known. 

Figures 5 and 6 are further illustrations of the 
way in which the flow opening is changed when the 
opening angle of the V-shaped edge 8 of the 
closing face 7 is changed. 

The Invention is not confined to the embodi- 
ment described above alone, but it may show 
variation in different ways within the scope of the 
patent claims. 

In stead of a segment of a ball, the shape of 
the closing member may be, e.g., a ball, a cone or 
a cylinder or a part of a cone or of a cylinder. 

In Fig. 7, as one embodiment of the invention, 
a ball Is shown which Is used as the closing mem- 
ber. In such a case, two different characteristic 
curves can be provided by shaping the two edges 
8 and 9 of the flow duct 11 passing through the 
ball 3 in accordance with the desired characteristic 
curves. In such a case, as the closing face at the 
inlet side, it is possible to use any one of the two 
closing faces 7 and 7 of the ball. Either one of the 
edges 8 and 9 of the flow opening Is chosen as the 



inlet edge by reversing the direction of rotation. 



Claims 

5 * 

1 . Method for changing the characteristic curve 
and/or the maximum capacity of a regulation valve, 
the valve consisting of a housing (1) provided with 
a through flow duct (2, 2 ) and of a closing member 

w (3), which is fitted inside the valve housing in the 
flow duct, which is shaped as a body of rotation or 
as a part of a body of rotation, and which is rotated 
by means of a turning shaft (4) extending to out- 
side the housing, the shape of the forward edge (8) 

75 of the closing face (7) of the closing member or of 
the flow duct (11) in the closing member differing 
from the shape of the rearward edge (9). and the 
characteristic curve being determined bY the shape 
of the edge (8) of the closing face of the closing 

20 member at whose side the flow opening starts 
being formed when the valve is rotated from the 
closed position to the opened position, character- 
ized in that, to change the characteristic curve 
and/or the maximum capacity, either one of the 

25 directions of rotation is chosen as the direction of 
opening of the valve. 

2. Regulation valve consisting of a housing (1) 
provided with a through flow duct, of a closinp 
member (3). which Is placed In the flow duct (2. 2 ) 

30 inside the valve housing and which is shaped as a 
body of rotation or as a part of a body of rotation, 
and of a turning shaft (4) extending from the clos- 
ing member to outside the housing, the shape of 
the fonward edge (8) of the closing face of the 

35 closing member or of the flow duct (11) in the 
closing member differing from the shape of the 
rearward edge (9), characterized in that both 
edges (8. 9) of the closing face (7) of the closing 
member (3) or of the flow duct (11) In the closing 

40 member have been shaped in accordance with the 
desired different characteristic curves and/or maxi- 
mum capacities, and that, in order to change the 
characteristic curve and/or the maximum capacity, 
either one of the directions of rotation is chosen as 

45 the direction of opening of the valve. 

3. Regulation valve as claimed in claim 2, 
characterized in that one edge (8) of the closing 
face (7) of the closing member (3) or of the flow 
duct (1 1 ) in the closing member Is formed substan- 

50 tially in accordance with an equi-percentage char- 
acteristic curve and the other edge (9) substantially 
in accordance with a linear characteristic curve. 

4. Regulation valve as claimed in claim 2. 
characterized in that the edges (8, 9) of the 

55 closing face (7) of the closing member (3) or of the 
flow duct (11) in the closing member are shaped so 
that, compared with each other, they correspond to 
different ranges of capacities. 
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@ Method for changing the characteristic curve of a regulation valve under pressure and a regulation 
valve. 

@ A method for changing the characteristic curve 
and/or the maximum capacity of a regulation valve, 
and a regulation valve. The valve consists of a 
housing (1 ) provided with a through flow duct (2, 2) 
and of a closing member (3), which is fitted inside 
the valve housing in the flow duct, which is shaped 
as a body of rotation or as a part of a body of 
rotation, and which is rotated by means of a turning 
shaft (4) extending to outside the housing. The 
shape of the forward edge (8) of the closing face (7) 
of the closing member differs from the shape of the 
rearward edge (9). The characteristic curve Is af- 
fected by the shape of the edge (8) of the closing 
face of the closing member at whose side the flow 
opening starts being formed when the valve is rotat- 
ed from the closed position to the opened position. 
To change the characteristic curve and/or the maxi- 
mum capacity, either one of the directions of rotation 
is chosen as the direction of opening of the valve. 
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